Introduction
Ammonoids from the Tournaisian-Visan boundary interval belong to the first ever described Palaeozoic cephalopods (Sowerby 1812 (Sowerby -1814 Parkinson 1822) . They were already monographically described in the 19th century; M' Coy (1844) and M 'Coy & Griffith (1862) described some species from Ireland, de Koninck (1880) was the pioneer in describing time equivalent faunas from Belgium, and Holzapfel (1889) gave an overview on the ammonoids from the Erdbach Limestone of the Rhenish Mountains in Germany. At the beginning of the 20th century, it was particularly Foord (1901 Foord ( , 1903 who revised the Irish Carboniferous ammonoids and who produced for that time the most extensive monographic description of the species around the Tournaisian-Visan boundary.
Latest Tournaisian and earliest Visan ammonoids were reported from a variety of geographic areas (Korn & Ilg 2009 ): Alaska -Gordon (1957) reported species of the genera Polaricyclus and Eurites from the Brooks Range; these genera occur in the Pericyclus-Progoniatites
Genus Zone and also in the Fascipericyclus-Ammonellipsites Genus Zone. Therefore it is not clear, which horizon is represented by this assemblage. British Columbia -The Lower Mount Head Formation yielded a rather diverse fauna with the genera Merocanites, Imitoceras, Irinoceras, Goniocycloides, Furnishoceras, Eurites, and Dzhaprakoceras (Work & Nassichuk 2000 ). An assemblage with such a composition is not known from other places, and hence, its stratigraphic correlation is difficult. It might be a time equivalent of the Dalle Merocanites. Utah -The assemblage from the Deseret Limestone (Petersen et al. 2000) is composed of only two species of Dzhaprakoceras; this makes it difficult to place it within the stratigraphic scheme. Kentucky -Early, middle, and late Osagean ammonoid assemblages (Work & Mason 2003 , 2005 show a succession similar to the occurrences in Algeria. Particularly the fauna from the New Providence Shale (late Osagean) with Polaricyclus, Winchelloceras, and Michiganites (Work & Mason 2004) may represent a time equivalent of the assemblage from the Dalle Merocanites.
(1943) already previously described a few elements of the fauna. Possibly, the Villabellaco Formation of the Palencia district (Higgins et al. 1964; Higgins & Wagner-Gentis 1982) with the genera above and also Winchelloceras (?) and Pseudogirtyoceras has a similar age. Sierra Morena in Central Iberia -The record of Ammonellipsites places the Casa de la Varga Formation near the Tournaisian-Visan boundary (Pardo Alonso & Kullmann 2002) . Western Pyrenees -A fauna with Ammonellipsites, Dzhaprakoceras and Merocanites from the Aspe Valley is probably a time equivalent of the Iberian occurrences (Schmidt 1931 ). Montagne Noire -The Calcaire de Faug res (Faug res Formation) yielded a small fauna with Ammonellipsites, Winchelloceras (?), and Merocanites; this diminished fauna makes it hard to state if they are representative of the latest Tournaisian or earliest Visan age (Baehm 1935; Korn & Feist 2007) . Carnic Alps -The published record of a Merocanites sp. from the Cellon (Mçller 1959 ) is complimented by new and so far undescribed faunas containing Ammonellipsites, Dzhaprakoceras, and Irinoceras. Holy Cross Mountains -The genera Ammonellipsites, Muensteroceras, Irinoceras, and Merocanites from the Radlin Formation at Galezice resemble the assemblages from other Central European occurrences (Czarniecki 1973; Dzik 1997) . North Urals and Pay Khoy -Kusina (1971 , 1974 , 1983 , Shimansky & Kusina (1977) , and Kusina & Konovalova (2004) described diverse faunas from localities at the Kozhim River, making it one of the key regions for understanding the ammonoid succession of the time interval around the Tournaisian-Visan boundary. The succession possibly overspans the Tournaisian-Visan boundary; it is dominated by the genera Muensteroceras and Dzhaprakoceras. The rich faunas show some peculiarities in their composition, with a number of genera not recorded from other places. Iran -Dzhaprakoceras and Merocanites fossils may suggest the presence of a Tournaisian-Visan boundary fauna in Central Iran (Walliser 1966) . Tien Shan of Kyrgyzstan -The area of the Dzhapryk River is the most important Asian occurrence of Late Tournaisian and Early Visan ammonoids. Several horizons yielded rich faunas, which have a composition consisting of Fascipericyclus, Ammonellipsites, Dzhaprakoceras, Merocanites, etc. similar to those of the European occurrences (Librovitch 1927; Popov 1965 Popov , 1968 Popov , 1975 . Xinjiang -Muensteroceras, Dzhaprakoceras, and Merocanites are reported from the upper Donggulubastao Formation of the eastern Junggar Basin (Sheng 1984; Liang & Wang 1988 , 1991 ; it is difficult to tell the precise horizon of this occurrence. New South Wales -Irinoceras and Merocanites from the Flagstaff Sandstone (Campbell et al. 1983 ) may have a stratigraphic position near the TournaisianVisan boundary.
This list shows that most of the described assemblages are very similar in their composition of genera and that a very distinctive provincialism of faunas obviously does not exist. The list also shows that the rich occurrences are geographically restricted to the European-North African-Central Asian realm. Indeed, time equivalent assemblages from other regions are poor in species, and they are mostly composed of the widespread genera Dzhaprakoceras and Merocanites.
Ammonoids from near the Tournaisian-Visan boundary of the northern and Central Sahara were described several times:
Anti-Atlas of Morocco -The assemblage from the locality at the Bordj d'Erfoud possibly yielded the genera Muensteroceras, Dzhaprakoceras, Eurites, Ammonellipsites, Fascipericyclus, Rotopericyclus, Winchelloceras, and Merocanites as described by Delpine (1941) ; it was never re-investigated and requires revision. The rich fauna from Bouhamed (Korn et al. 2003a ) is slightly older. Saoura Valley of north-western Algeria -The fauna from the Hassi Sguilma Formation was the richest known African ammonoid assemblage of its age. Menchikoff (1930) and Pareyn (1961) described species possibly belonging to the genera Imitoceras, Irinoceras, Muensteroceras, Dzhaprakoceras, Eurites, Ammonellipsites, Neopericyclus, Fascipericyclus, Rotopericyclus, Winchelloceras (?), and Merocanites, i.e. a composition similar to the occurrence of the Bordj d'Erfoud. Pareyn's descriptions are partly based on poorly preserved material difficult to interpret. Re-sampling of the locality at Hassi Sguilma by the present authors (Korn et al. 2010b) revealed that the composition of the fauna shows some differences to the fauna from the Dalle Merocanites.
Further studies are required to solve this problem. Gourara of western Algeria -The specimens from the Dalle Merocanites figured by Conrad (1984) belong to the genera Ammonellipsites and Merocanites; they come from the same locality, which will be outlined in greater detail here. Ahnet and Mouydir of South Algeria -Conrad (1984, p. 151 ) listed a number of ammonoid species from the Dalle des Iridet but did not Figure specimens. New findings from these regions will be described in a separate article (Korn et al. 2010b ).
It was particularly the third occurrence, located 14.5 km west-southwest of Timimoun, which turned out to be very productive for ammonoid faunas; it yielded a large suite of material during the field trips by the present authors. This fauna will be described here for the first time to compliment the monographs of the Early Tournaisian (Ebbighausen et al. 2004) , early Late Tournaisian (Korn et al. 2010c (Korn et al. , 2010a , as well as Early and Middle Visan (Bockwinkel et al. 2010 ) assemblages from the Central Sahara of Algeria.
Geological setting
The ammonoid fauna described here comes from a locality 14.5 km west-southwest of Timimoun (Gourara, western Algeria), at the south-western margin of the Grand Erg Occidental (Fig. 1) . Between the sand dunes of the Grand Erg, Carboniferous sedimentary rocks are exposed, extending over a distance of approximately 40 km in a SW-NE erosion window that ranges in width between a few hundreds of metres and 10 km. The rocks are gently inclined towards the north-east. Its succession (Conrad 1984) consists mainly of shales with several intercalated sandstone formations; carbonates are very rare and restricted to distinct horizons. The stratigraphically oldest of the carbonate horizons within the Carboniferous succession is the Dalle Merocanites, a unit of approximately 1.90 m thickness, composed of a few mainly sideritic and dolomitized nodular beds separated by strongly weathered shales (Fig. 2) . The Dalle Merocanites rests immediately on top of the highest sandstone complex of the Upper Kahla Shales, which is about 100 m thick. It comprises a rock unit composed of silty shales with a large number of thin rhythmic sandstone beds. Both units form a low ridge that forms an outcrop that can be studied over a lateral distance of about 2.5 km. The Dalle Merocanites is located at the northern flank of this ridge. It is overlain by the Lower Timimoun Shales (Argiles de Timimoun inf rieur), a very strongly weathered shale unit that forms a wide sebkha without any outcrop. All ammonoids described here come from a single horizon at the base of the Dalle Merocanites.
Biostratigraphy and palaeogeography
The newly defined Tournaisian-Visan boundary (Devuyst et al. 2003 ) is, in most ammonoid-bearing sections, characterised by the genera Ammonellipsites and Merocanites (Riley 1990; Tilsley & Korn 2009 ). Both genera have been recorded from both sides of the boundary. Konovalova (2005) gave an overview on the ammonoid diversity patterns across the Tournaisian-Visan boundary.
Occurrences in Germany at Erdbach (Rhenish Mountains) and Iberg (Harz Mountains), where the two genera co-occur with species of Dzhaprakoceras, Eurites and others, have been investigated in terms of conodont stratigraphy. Both belong in the anchoralis Zone (Krebs 1968; Gischler 1992) , which speaks for a correlation with the latest Tournaisian. By contrast, the occurrence of Ammonellipsites in the Leagram Mudstone of Clitheroe (Lancashire) has to be placed in the lowest Visan (Riley 1996) . This age determination is based on foraminifers.
Based on the occurrence of Ammonellipsites and Merocanites alone, it cannot be decided if the Dalle Merocanites has a Tournaisian or a Visan age (Fig. 3) . The few other faunal elements provide little evidence for a precise stratigraphic determination. Hammatocyclus is known from the Harz Mountains (i.e. with a Tournaisian age); the occurrence of Dzhaprakoceras is often an indication for the earliest Visan (Popov 1968; Riley 1996) .
The slightly imprecise stratigraphic assignment of the assemblage from the Dalle Merocanites and other occurrences is an obstacle for a quantitative palaeogeographic analysis of the various North African occurrences (Wendt et al. 2009; Korn et al. 2010b ). Differences in the composition of the assemblages may be caused by the different age of the faunas. It can be stated, however, that the interval around the Tournaisian-Visan boundary is, in contrast to the Late Visan (Korn 1997; Korn et al. 2005; Korn & Ebbighausen 2008 ), a time of ammonoid cosmopolitanism. The wide geographic range of many of the genera, which compose similar communities is suggestive of such a situation. Ammonellipsites, for instance, has a geographic range in the equatorial zone between north-western Africa and Central Asia, and Dzhaprakoceras as well as Merocanites have an almost global distribution. It has to be kept in mind, however, that many occurrences require revision for a detailed analysis. Furthermore, the lack of taxa (e.g. the Goniatitida; see Korn et al. 2005) , which are known from below and above the interval studied here, indicate that the knowledge of the faunas is still limited.
Systematic descriptions
The descriptive part of this monograph will mainly focus on the illustration and morphometric analysis of the species with particular attention to their ontogenetic development. For this reason, more than 100 cross sections were produced (of which nearly 50 are illustrated here). The key for the description of the species, including explanation of methods, is published by Korn (2010) . Sutural terminology follows Korn et al. (2003b) . . Stratigraphic scheme of the Early Carboniferous (Mississippian) chronostratigraphy and ammonoid zonation, with correlation of the North African ammonoid assemblages (after Korn et al. 2004 . The position of the fauna from the Dalle Merocanites is highlighted.
Material
At total of more than 800 specimens were investigated from the Dalle Merocanites in sample TIM-C7, 14.5 km west-southwest of Timimoun (29.2275 N, 0.0855 E) ; approximately 640 specimens can be assigned to the following species:
Order Goniatitida Hyatt, 1884 Suborder Goniatitina Hyatt, 1884 Superfamily Pericyclaceae Hyatt, 1900 Family Pericyclidae Hyatt, 1900 Subfamily Hammatocyclinae n. subfam.
Subfamily definition. Pericyclidae with significant ontogenetic changes of conch geometry; juveniles thickly discoidal and evolute with broad, slightly flattened venter; adult stage pachyconic, subinvolute to subevolute with increasing height of the aperture; umbilical wall often flattened, umbilical margin narrowly rounded or subangular. Ornament with almost linear rectiradiate growth lines; growth lines sometimes strengthened to fine riblets; shell constrictions extend parallel to the growth lines. Suture line with very narrow, parallel-sided or slightly pouched external lobe with straight or weakly sinuous flanks and low median saddle; ventrolateral saddle narrowly rounded or subangular, adventive lobe lanceolate.
Included genera. Hammatocyclus Schindewolf, 1951 Neopericyclus Popov, 1965 Hammatocyclus Schindewolf, 1951 Type species. Pericyclus (Hammatocyclus) homoceratoides Schindewolf, 1951 (OD) .
Genus definition. Pericyclinae with significant ontogenetic changes of conch geometry; juveniles thickly discoidal and evolute with broad, slightly flattened venter; adult stage pachyconic, subinvolute to subevolute (Fig. 4) Separation of the new species. The two species of Hammatocyclus from the Dalle Merocanites can be separated by their conch morphology and ornament. In the conch shape and its ontogenetic development, they are characterised as follows:
Hammatocyclus pollex -conch thinly pachyconic in the adult stage (ww/dm ¼ 0.60-0.75 at 60 mm dm); ww/wh ratio less than 2.00 above 40 mm dm; uw/dm ratio less than 0.30 above 60 mm dm; Hammatocyclus corrugatus -conch thickly pachyconic in the adult stage (ww/dm ¼ 0.75-0.85 at 60 mm dm); ww/wh ratio usually more than 2.00 above 40 mm dm; uw/dm ratio usually more than 0.30 above 60 mm dm. The ornament differs as follows:
Hammatocyclus pollex -without riblets; Hammatocyclus corrugatus -riblets extending on the venter, causing a corrugated surface.
Discussion. Hammatocyclus differs from other genera, which may show a rather similar adult morphology, in the presence of an evolute juvenile stage. The most similar genus is probably Rotopericyclus Turner, 1948 , in which some species possess a subevolute adult stage, but in this the juvenile stage is either subevolute or subinvolute. Parahammatocyclus Riley, 1996 possesses a similar conch morphology, but differs in the V-shaped external lobe.
Hammatocyclus pollex n. sp.
Figures 5-7
Derivation of name. After Lat. pollex ¼ thumb, because of the thumb-shaped outline of the ventrolateral saddle.
Holotype. Specimen MB.C.18601.1, illustrated in Figure 5 .
Type locality and horizon. Sebkha de Timimoun, locality TIM-C7 (14.5 km west-southwest of Timimoun, Algeria); Ammonellipsites-Merocanites Assemblage.
Material. Very well preserved material is available. In total, 83 specimens between 17 and 80 mm conch diameter were studied. Holotype MB.C.18601.1 is, at 80 mm conch diameter, still fully chambered; this suggests that the total diameter of the specimen was at least 150 mm. Most of the specimens are internal moulds of the phragmocone with minor parts of the body chamber preserved, and many show somewhat corroded shell remains. Diagnosis. Hammatocyclus with a thickly discoidal and evolute conch at 2-6 mm dm; conch thinly pachyconic between 10 and 80 mm dm with an almost continuous trend from evolute to subinvolute; whorl cross section strongly depressed in juveniles and moderately depressed in adults; umbilical margin rounded in juveniles, becoming subangular at 10 mm dm and angular at 30 mm dm; umbilical wall flat and slightly oblique in late growth stages; aperture very low in juveniles and continuously becoming moderately high to high during ontogeny. Ornament with very fine and almost linear rectiradiate growth lines; external sinus very shallow; growth lines strengthened to form fine riblets particularly on the flanks; shell constrictions parallel to the growth lines up to 20-25 mm dm, large stage without constrictions; very weak umbilical rim, sometimes with delicate nodes formed by the shell. Suture line with very narrow, parallel-sided and slightly pouched external lobe and low median saddle; ventrolateral saddle narrowly rounded and sometimes slightly inflated, adventive lobe lanceolate, asymmetric. wolf, 1951) , but can be separated by the lack of distinct umbilical nodes and coarse riblets on the flanks, which both are present in the type species. The co-occurring H. corrugatus differs in the wider conch, the wider umbilicus, and the stronger ribs from H. pollex. H. confinis Kusina, 1977 has a slightly more slender conch at 40 mm dm (ww/dm ¼ 0.66) with a slightly narrower umbilicus (uw/dm ¼ 0.31); this species has a suture line with slightly incurved flanks of the external lobe (in contrast to the gently pouched E lobe in the new species).
H. incertus Kusina & Konovalova, 2004 is known from two small specimens (less than 30 mm dm). The external lobe has incurved flanks in this stage and does not show specific characters, but the shell surface shows a distinct umbilical rim, which is not present in H. pollex at this diameter.
Hammatocyclus corrugatus n. sp. Figures 8, 9 Derivation of name. After Lat. corrugo ¼ with wrinkles, because of the shell surface.
Holotype. Specimen MB.C.18602.1, illustrated in Figure 8C .
Material. A total of 35 specimens between 25 and 79 mm conch diameter are available for study. The largest specimen is a fragment of the phragmocone with 55 mm whorl width; this suggests a total diameter of 80 mm for the protoconch and a diameter of 150 mm with body chamber. Most of the specimens are somewhat corroded phragmocones with parts of the body chamber; shell remains exist on some specimens.
Diagnosis. Hammatocyclus with a thickly discoidal and evolute conch at 2-6 mm dm; conch thickly pachyconic between 10 and 60 mm dm with an almost continuous trend from evolute to subevolute; whorl cross section strongly or very strongly depressed throughout ontogeny; umbilical margin rounded in juveniles, becoming subangular at 10 mm dm and angular later in ontogeny; umbilical wall flat and slightly oblique in late growth stages; aperture low in juveniles and continuously becoming moderately high during ontogeny. Ornament with fine and almost linear rectiradiate growth lines and shallow riblets; external sinus very shallow and very wide; growth lines strengthened to fine riblets on flanks and venter; shell constrictions parallel to the growth lines; very weak umbilical rim, sometimes with delicate nodes formed by the shell. Suture line with very narrow, parallel-sided external lobe and low median saddle; ventrolateral saddle rounded, adventive lobe lanceolate, asymmetric. Discussion. H. corrugatus differs in the wider conch and the wider umbilicus from the type species H. homoceratoides and the co-occurring H. pollex. Furthermore, the riblets are usually stronger in H. corrugatus than in H. pollex. The strength of the riblets is also a good criterion for the separation of the new species from H. confinis Kusina, 1977 and H. incertus Kusina & Konovalova, 2004 . These two species also show a narrower umbilicus than H. corrugatus. 
Neopericyclus Popov, 1965
Type species. Neopericyclus kokdzharensis Popov, 1965 (OD) .
Genus definition. Hammatocyclinae with insignificant ontogenetic changes in the conch; adult whorls thickly discoidal and subinvolute to subevolute with moderately high or high aperture; umbilical wall and umbilical margin rounded. Ornament with moderately coarse growth lines or weak riblets, course convex with shallow ventral sinus, direction rectiradiate. Suture line with narrow external lobe; median saddle very low, secondary prongs of the external lobe hook-shaped; adventive lobe V-shaped; dorsolateral saddle strongly asymmetric, narrowly rounded. Neopericyclus arenosus n. sp.
Figures 10, 11
Derivation of name. After Lat. arenosus ¼ sandy, because of the position of the type locality between sand dunes.
Holotype. Specimen MB.C.18603.1, illustrated in Figure 10 .
Material. Two rather well-preserved specimens, the holotype and paratype MB.C.18602.2, of 49 and 52 mm diameter.
Diagnosis. Neopericyclus with a thinly discoidal and subinvolute conch at 50 mm dm; whorl cross section weakly depressed; umbilical margin rounded; flanks and venter rounded; aperture moderately high to high. Ornament with moderately coarse growth lines, course convex with shallow ventral sinus, direction rectiradiate; irregularly spaced, faint riblets caused by rhythmic strengthening of the growth lines, delicate nodes on the umbilical margin; five or six constrictions on shell and steinkern, course parallel to the growth lines. Suture line with diverging, slightly museum-fossilrecord.wiley-vch.de sinuous flanks of the external lobe; median saddle very low, secondary prongs of the external lobe hook-shaped; adventive lobe V-shaped, asymmetric with gently curved ventral flank and strongly curved dorsal flank; dorsolateral saddle strongly asymmetric, narrowly rounded. Subfamily definition. Pericyclidae with insignificant or significant ontogenetic changes of conch geometry; juveniles usually thickly discoidal and subevolute to evolute; adult stage discoidal or pachyconic, subinvolute to subevolute with moderately high or high aperture. Ornament with ribs of various strength. Suture line with narrow V-shaped external lobe with slightly diverging sinuous flanks, median saddle very low or low; ventrolateral saddle rounded to subacute. Genus definition. Ammonellipsitinae with significant ontogenetic changes of the conch; inner whorls thickly discoidal and subevolute to evolute; adult whorls discoidal or pachyconic and subinvolute to subevolute ( Fig. 12 ) with high aperture; umbilical wall often flattened, umbilical margin narrowly rounded or subangular. Ornament with sharp and simple concave or slightly biconvex ribs; shell constrictions parallel to the ribs are particularly well-developed in juveniles. Suture line with narrow V-shaped external lobe with slightly diverging flanks, median saddle low. Ventrolateral saddle subacute, adventive lobe V-shaped with gently sinuous flanks. Holotype. Specimen MB.C.18604.1, illustrated in Figure 13E .
Material. A total of 60 specimens between 12 and 33 mm conch diameter are available. The maximum conch diameter can be estimated to be about 50 mm. Most of the specimens are rather strongly corroded phragmocones; shell remains are frequently preserved.
Diagnosis. Ammonellipsites with a subinvolute conch, changing from thinly pachyconic to thickly discoidal between 10 and 30 mm dm; aperture moderately high in juveniles and rapidly becoming very high during ontogeny. Ornament with 65-70 sharp equidistant ribs per volution, course slightly biconvex and rectiradiate with barely visible lateral sinus and very shallow ventral sinus. Suture line with narrow, V-shaped external lobe with gently sinuous flanks and low median saddle; ventrolateral saddle narrowly rounded, adventive lobe V-shaped, asymmetric. (Foord & Crick, 1897) , and A. multicostatus (Foord, 1901) have also a rather narrow umbilicus like A. pareyni, but possess a pachyconic, much wider conch (ww/dm ¼ 0.70) than A. pareyni (ww/dm ¼ 0.55-0.60 at 20 mm dm). A. nikitini (Librovitch, 1927) has also a much stouter conch. Of the species known from the Rhenish Mountains, A. kochi (Holzapfel, 1889) has a wider conch (ww/ dm ¼ 0.70 at 35 mm dm) and much stronger ribs in juveniles, A. hauchecornei (Holzapfel, 1889) has a much wider umbilicus (uw/dm ¼ 0.35 at 26 mm dm), and A. kayseri (Schmidt, 1925) has much finer riblets (approximately 100 or more per volution).
Ammonellipsites menchikoffi n. sp. Figures 12, 15, 16 Derivation of name. After Nicolas Menchikoff, in honour of his contribution to Early Carboniferous stratigraphy in Algeria.
Holotype. Specimen MB.C.18605.1, illustrated in Figure 15D .
Material. Ten specimens between 21 and 33 mm conch diameter are available. Some of the larger specimens are fully septate, and hence a maximum conch diameter of about 50 mm can be estimated. The specimens are rather strongly corroded phragmocones, but shell remains are occasionally preserved.
Diagnosis. Ammonellipsites with a thickly discoidal, subevolute conch between 10 and 30 mm dm; aperture very low in juveniles and rapidly becoming moderately high during ontogeny. Ornament with 80 sharp equidistant riblets per volution, course almost linear across flanks and venter, direction slightly rursiradiate. Suture line with very narrow or narrow, V-shaped external lobe with slightly sinuous flanks and low median saddle; ventrolateral saddle almost asymmetric, narrowly rounded or subacute; adventive lobe slightly asymmetric Vshaped. Discussion. Ammonellipsites menchikoffi has a morphological position between the co-occurring species A. pareyni (which is narrower umbilicate) and A. conradae (which has a wider umbilicus). A. clitheroensis Riley, 1996 , A. kochi (Holzapfel, 1889 , and A. kayseri (Schmidt, 1925 ) have a much narrower umbilicus. A. hauchecornei (Holzapfel, 1889) has a similar conch but possesses weaker, less sharp riblets (about 70 per volution) and a slightly more slender conch (ww/dm ¼ 0.45 at 28 mm dm).
Ammonellipsites conradae n. sp.
Figures 17, 18
Derivation of name. After Jacqueline Conrad, in honour of her contribution to Early Carboniferous stratigraphy in Algeria.
Holotype. Specimen MB.C.18606.1, illustrated in Figure 17B .
Material. Four specimens between 25 and 34 mm conch diameter are available. The maximum conch diameter of about 45 mm can be estimated. The specimens are rather strongly corroded; shell remains are poorly preserved. Figure 16 . Ammonellipsites menchikoffi n. sp. from locality TIM-C7. A. Cross section of paratype MB.C.18605.6; Â2.0. B. Suture line of paratype B057, at 16.2 mm dm, 10.2 mm ww, 7.5 mm wh; Â4.0. C. Suture line of paratype B058, at 19.3 mm dm, 11.3 mm ww, 7.7 mm wh; Â4.0. D-F. Ontogenetic development of the conch width index (ww/ dm), umbilical width index (uw/dm), whorl width index (ww/wh), and whorl expansion rate (WER) of all available specimens. museum-fossilrecord.wiley-vch.de Diagnosis. Ammonellipsites with a thickly discoidal, subevolute conch between 10 and 30 mm dm; aperture low throughout ontogeny. Ornament with 65 sharp equidistant riblets per volution, course convex with shallow ventral sinus, direction rursiradiate. Suture line with narrow, V-shaped external lobe and low median saddle; flanks of the external lobe slightly sinuous; ventrolateral saddle almost asymmetric, narrowly rounded; adventive lobe slightly asymmetric V-shaped. (Fig. 18B) for Ammonellipsites conradae n. sp. (Librovitch, 1927) , and A. tianshanicus (Librovitch, 1927) , but these possess rather strong constrictions in the adult stage.
Family Muensteroceratidae Librovitch, 1957 Muensteroceras Hyatt, 1884
For a detailed discussion of the genus, see Korn et al. (2010a) . Holotype. Specimen MB.C.18607.1, illustrated in Figure 20B .
Material. A total of 42 specimens between 38 and 90 mm conch diameter are available. The maximum conch diameter can be estimated to be up to 120 mm. Most of the specimens are somewhat corroded, but some of them show shell remains.
Diagnosis. Muensteroceras with a subinvolute to involute conch throughout ontogeny, shape thickly discoidal to thinly pachyconic at 10 mm and thinly to thickly discoidal at 60 mm dm; umbilical margin rounded in all growth stages; aperture low in early growth stages and high in the adult stage. Shell almost smooth, ornament with very fine biconvex growth lines, course biconvex with very low lateral sinus and deep ventral sinus, direction rectiradiate; usually without shell constrictions. Suture line with very narrow, parallel-sided external lobe and low median saddle; ventrolateral saddle almost symmetric, broadly rounded; adventive lobe V-shaped with rather straight ventral flank and weekly curved dorsal flank. Discussion. Muensteroceras fabrei belongs to the few very narrowly umbilicate species with an almost smooth conch within the genus. The lack of constrictions is a character that makes M. fabrei a rather unique species. M. fabrei differs from the co-occurring Dzhaprakoceras dzhazairense, which has a similar conch shape, in the parallel-sided external lobe that does not show the pouching typical for species of Dzhaprakoceras. The other species of the Dalle Merocanites from Timimoun have a stouter conch and are thus easily separable from M. fabrei.
A similar species is M. koninckianum Schindewolf, 1951 (= Goniatites inconstans de Koninck, 1880) , but this species differs in its adult opening of the umbilicus and its subangular ventrolateral shoulder from M. fabrei.
The co-occurring species Trimorphoceras crassilens n. sp. is very similar in the adult stage, and only well-preserved specimens can clearly be separated when the conch ontogeny is not known (Trimorphoceras Familiy Rotopericyclidae Korn, Bockwinkel & Ebbighausen, 2010 For more detailed information about the family, see Korn et al. (2010a) .
Family definition. Pericyclaceae with a conch ontogeny that includes an increase of the uw/dm ratio, beginning in the adult stage and progressing onto juveniles. Suture line with parallel-sided or V-shaped external lobe with subparallel flanks.
Included subfamilies. Rotopericyclinae Korn, Bockwinkel & Ebbighausen, 2010 Trimorphoceratinae n. subfam.
Subfamiliy Rotopericyclinae Korn, Bockwinkel & Ebbighausen, 2010 Subfamily definition. Rotopericyclidae with a conch ontogeny that includes an increase of the uw/dm ratio in the intermediate or adult stage, without significant re-closure of the umbilicus.
Included genera. Eurites Kusina, 1973 Mouydiria Korn, Bockwinkel & Ebbighausen, 2010 Rotopericyclus Turner, 1948 Rhnetites Bockwinkel, Korn & Ebbighausen, 2010 Parahammatocyclus Riley, 1996 Eurites Kusina, 1973 For a detailed discussion of the genus, see Korn et al. (2010a) . Discussion. The ontogenetic development of the species within the genus Eurites is known in great detail from only the new Algerian material, and hence it is not clear if all the listed species in fact belong to this genus. A species that obviously shows the ontogenetic loop with temporary opening of the umbilicus is E. corpulentissimus (Schindewolf, 1951) , which, according to the figures and measurement list provided by Schindewolf (1951) , resembles the species from the Dalle Merocanites.
The type species E. latus Kusina, 1973 from the North Urals possesses obviously a trend towards rapid umbilical opening during intermediate intervals of its ontogeny, but a closure of the umbilicus cannot be seen. It resembles, in this respect, the new species E. pondus.
Eurites commutatus n. sp. Figures 23-25 Derivation of name. After Lat. commutatus ¼ changing, because of the ontogenetic changes of conch shape.
Holotype. Specimen MB.C.18608.1, illustrated in Figure 23 .
Material. The species is represented by well-preserved material; 62 specimens between 19 and 75 mm conch diameter are available. The maximum diameter including the body chamber is estimated to be 120 mm.
Diagnosis. Eurites with a subinvolute conch in juveniles, a subevolute conch at 20 mm dm, and a subinvolute conch in the adult stage; shape thinly to thickly pachyconic between 20 and 60 mm dm; umbilical wall flattened, umbilical margin subangular; aperture low to moderate up to 25 mm dm and moderate in the adult stage. Shell almost smooth, ornament with very fine biconvex growth lines, course biconvex with very low lateral sinus and deep ventral sinus, direction rectiradiate; shallow constrictions occur irregularly parallel to the growth lines. Suture line with very narrow, parallel-sided external lobe and low median saddle; ventrolateral saddle broadly rounded; adventive lobe V-shaped, almost symmetric. Discussion. Eurites commutatus closely resembles the co-occurring species E. pondus, and small specimens up to a conch diameter of 20-25 mm are probably not separable with certainty. In E. commutatus, the umbilicus is being closed at a conch diameter of 30-40 mm, when the whorls show increasing overlap onto the preceding volution, whereas in E. pondus the umbilicus widens almost continuously. The suture line of E. commutatus has a more symmetric, V-shaped adventive lobe, which is strikingly asymmetric in E. pondus. The type species of the genus, E. latus Kusina, 1973 , has a slightly wider conch (ww/dm ¼ 0.78 at 48 mm dm) than E. commutatus (ww/dm about 0.70 at the same diameter). E. latus has a continuously opening umbilicus. E. corpulentissimus (Schindewolf, 1951 ) is also stouter (ww/dm ¼ 0.78 at 52 mm dm) than E. commutatus and has a strikingly asymmetric adventive lobe.
The conch ontogeny of the Irish species E. corpulentus (Crick, 1899 ) and E. ellipsoidalis (Crick, 1899) is unknown, and hence these two species are difficult to compare with the Algerian material. The two Irish species may be conspecific; they possess a conch that is not as stout as E. commutatus (ww/dm ¼ 0.61 at 68 mm dm) but has a wider umbilicus (uw/dm ¼ 0.27).
Juvenile conchs of E. commutatus have some superficial similarities with the co-occurring Hammatocyclus pollex, but can easily be distinguished by the course of constrictions (concavo-convex with deep ventral sinus in E. commutatus, almost linear in H. pollex). Figure 26A Type locality and horizon. Sebkha de Timimoun, locality TIM-C7 (14.5 km west-southwest of Timimoun, Algeria); Ammonellipsites-Merocanites Assemblage.
Material. Well-preserved material is available; 51 specimens between 20 and 84 mm conch diameter were studied. Paratype MB.C.18609.11 is a fully septate specimen with a conch diameter of 84 mm; the size of the phragmocone suggests that the maximum diameter with body chamber was about 150 mm. Most of the specimens are phragmocones with few shell remains.
Diagnosis. Eurites with a subinvolute conch in juveniles and a subinvolute to subevolute conch between 20 and 60 mm dm; shape thinly to thickly pachyconic at 10 mm dm and becoming globular during ontogeny; umbilical wall flattened, umbilical margin subangular; aperture low or moderately high throughout ontogeny. Shell almost smooth with very fine growth lines, course concavo-convex with very shallow lateral sinus, low ventrolateral projection, and moderately deep, subangular ventral sinus, direction rectiradiate. Suture line with very narrow, parallelsided external lobe; median saddle very low or low; ventrolateral saddle broadly rounded and almost symmetric; adventive lobe V-shaped, asymmetric with rather straight ventral flank and strongly curved dorsal flank. Discussion. The co-occurring species Eurites commutatus closely resembles E. pondus, but the two species can be separated by the development of the umbilicus and the adventive lobe. In E. commutatus, the umbilicus is being closed at a conch diameter of 30-40 mm, where the whorls show increasing overlap onto the preceding volution, whereas in E. pondus the umbilicus widens almost continuously. The suture line of E. commutatus has a more symmetric, V-shaped adventive lobe, which is strikingly asymmetric in E. pondus. The type species of the genus, E. latus Kusina, 1973 , has a slightly narrower conch (ww/dm ¼ 0.78 at 48 mm dm) than E. pondus (ww/dm about 0.85 at the same diameter). E. latus has a much narrower ventrolateral saddle than E. pondus. E. corpulentissimus (Schindewolf, 1951) is also more slender (ww/dm ¼ 0.78 at 52 mm dm) but resembles E. commutatus in the strikingly asymmetric adventive lobe. E. corpulentissimus differs particularly in the much narrower umbilicus (uw/dm ¼ 0.16 at 17 mm dm) from E. pondus (uw/dm ¼ 0.28-0.38) at the same diameter.
E. corpulentus (Crick, 1899) and E. ellipsoidalis (Crick, 1899) are very similar in the opening rate of the umbilicus, but differ in the more slender conch (ww/dm ¼ 0.61 at 68 mm dm) from E. pondus.
Subfamiliy Trimorphoceratinae n. subfam.
Subfamily definition. Rotopericyclidae with a conch ontogeny that includes an increase of the uw/dm ratio in the intermediate or adult stage and a subsequent re-closure of the umbilicus.
Included genera. Trimorphoceras n. gen. Obturgites n. gen.
Discussion. The members of the subfamily differ from the subfamily Rotopericyclinae in the adult stage with reclosure of the umbilicus.
Trimorphoceras n. gen.
Derivation of name. After Greek tri ¼ three and morphos ¼ shape, because of the three principal postembryonic growth stages of conch morphology.
Type species. Trimorphoceras absolutum n. sp.
Genus definition. Muensteroceratinae with significant ontogenetic changes in the conch geometry; shape pachyconic in juvenile and preadult conchs and rapid ontogenetic development towards a discoidal adult conch; conch involute or subinvolute in juveniles and the adult stage, intermediate stage with striking temporary opening of the umbilicus (Fig. 28) ; flanks converge towards the rounded venter; aperture low or moderately high in the juvenile and preadult stage, becoming rapidly higher in the adult stage; umbilical wall often flattened, umbilical margin narrowly rounded or subangular. Ornament with very fine, concavo-convex rectiradiate growth lines with subangular ventrolateral projection and rather deep ventral sinus; often with shell constrictions parallel to the growth lines. Suture line with very narrow, parallel-sided external lobe and low median saddle; ventrolateral saddle broadly rounded; adventive lobe V-shaped, symmetric. Discussion. It is difficult to tell if other already known Late Tournaisian muensteroceratid species belong to Trimorphoceras, because the conch ontogeny is only known from the new species. At least "Goniatites sphaeroidalis Mc Coy, 1844" can be assigned to the new genus with some certainty because of the striking deceleration of whorl width increase in the last volution of that species.
Trimorphoceras crassilens n. sp. Figures 29, 30 Derivation of name. After Lat. crassus ¼ thick and lens ¼ lentil, because of the thickly lenticular conch shape.
Holotype. Specimen MB.C.18610.1, illustrated in Figure 29D .
Material. A total of 53 specimens between 20 and 70 mm conch diameter were studied. The largest of these, paratype MB.C.18610.11, is still fully septate, suggesting that the total diameter with body chamber was at least 130 mm.
Diagnosis. Trimorphoceras with a thickly pachyconic conch between 2 and 15 mm dm, thereafter rapid lateral compression towards a thinly discoidal conch at 70 mm dm; juvenile stage subinvolute, growth interval between 8 and 15 mm dm subevolute, rapid closure of the umbilicus in the adult stage by very strong whorl overlap onto the previous whorl; umbilical margin rounded in juveniles, becoming subangular at 10 mm dm; umbilical wall flat in intermediate growth stages; aperture low in juveniles and rapidly becoming high in growth stages above 30 mm dm. Ornament with very fine growth lines; course concavo-convex with very shallow lateral sinus and deep ventral sinus, direction rectiradiate; small specimens with shell constrictions parallel to the growth lines, specimens larger than 30 mm dm without constrictions on shell and steinkern. Suture line with very narrow, parallel-sided external lobe and very low or low median saddle; ventrolateral saddle broadly rounded and almost symmetric; adventive lobe V-shaped, slightly asymmetric. Table 27 . Conch ontogeny (Figs 30A -G, L -N) of Trimorphoceras crassilens n. sp. Discussion. The very strange ontogenetic development of the conch morphology makes Trimorphoceras crassilens a species easily separable from most of the other species from the Dalle Merocanites when cross sections are available. Only T. absolutum is similar, but this species has wider whorls at comparable stages (ww/wh ¼ 1.80-2.20 at 15 mm dm in T. absolutum and only 1.70-2.00 in T. crassilens). Whorl overlap upon the umbilicus is much less conspicuous in T. absolutum, and the external lobe is slightly pouched in this species. Muensteroceras fabrei is very similar in the growth stage between 40 and 60 mm conch diameter, but possesses a slightly wider umbilicus. At 30-40 mm dm, the umbilicus is opening in M. fabrei, but in T. crassilens it is in the process of closure. The best criterion to separate between the two species is, if the conch ontogeny is not known, the external lobe, which is slightly pouched in T. crassilens (M. fabrei has parallel or slightly diverging flanks of the external lobe).
Another co-occurring species with a very similar conch in the adult stage is Dzhaprakoceras dzhazairense, and confusion of the two species is possible when the development of the umbilicus is not known. T. crassilens shows the striking closure, by significant overlap, of the umbilicus, in contrast to the continuously opening umbilicus in D. dzhazairense.
Trimorphoceras absolutum n. sp. Figures 31, 32 Derivation of name. After Lat. absolutum ¼ complete, because of the completely preserved ontogeny in the material.
Holotype. Specimen MB.C.18611.1, illustrated in Figure 31B .
Material. Well preserved material is available; in total 47 specimens between 30 and 66 mm conch diameter were studied. The maximum diameter with body chamber can be estimated to be about 95 mm.
Diagnosis. Trimorphoceras with a thickly pachyconic conch between 2 and 22 mm dm, thereafter rapid lateral compression towards a thickly discoidal conch at 60 mm dm; juvenile stage subinvolute, growth interval between 15 and 20 mm dm subevolute, rapid closure of the umbilicus in the intermediate stage by strong whorl overlap; umbilical margin rounded throughout ontogeny; umbilical wall convex; aperture low or moderately high in juveniles and rapidly becoming high in growth stages above 20 mm dm. Ornament with very fine growth lines; course concavo-convex with very shallow lateral sinus and deep ventral sinus, direction rectiradiate; small specimens with shell constrictions parallel to the growth lines, specimens larger than 30 mm dm without constrictions on shell and steinkern. Suture line with narrow, parallel-sided external lobe and low median saddle; ventrolateral saddle broadly rounded and almost symmetric; adventive lobe V-shaped, slightly asymmetric. (Figs 32A -E, I-K) of Trimorphoceras absolutum n. sp. Discussion. Trimorphoceras absolutum has a morphological position between T. crassilens and T. molestum. It differs in the slightly stouter conch and the less conspicuous whorl overlap onto the umbilicus in the adult stage from T. crassilens. Therefore, the uw/dm ratio amounts to 0.05 in T. crassilens at 45 mm conch diameter but to 0.15 in T. absolutum. T. molestum and T. sphaeroidalis (M'Coy, 1844) have a stouter conch; T. sphaeroidalis has a wider umbilicus (uw/dm > 0.20 at 45 mm dm).
Trimorphoceras molestum n. sp. Figures 33, 34 Derivation of name. After Lat. molestum ¼ difficult, because of the difficult separation from other species.
Holotype. Specimen MB.C.18612.1, illustrated in Figure 33A .
Material. Well-preserved material is available; 41 specimens between 27 and 80 mm conch diameter were studied. The maximum diameter with body chamber can be estimated with 100 mm.
Diagnosis. Trimorphoceras with a thickly pachyconic conch between 2 and 30 mm dm, thereafter lateral compression towards a thickly discoidal conch at 60 mm dm; juvenile stage at 15 mm dm subevolute, closure of the umbilicus in the adult stage by moderate whorl overlap; umbilical margin rounded or subangular; umbilical wall convex; aperture low or moderately high in juveniles and high in growth stages above 20 mm dm. Ornament with very fine growth lines; course concavo-convex with very shallow lateral sinus and deep ventral sinus, direction rectiradiate; small specimens with shell constrictions parallel to the growth lines, specimens larger than 30 mm dm without constrictions on shell and steinkern. Suture line with narrow, parallel-sided external lobe and low median saddle; ventrolateral saddle broadly rounded and almost symmetric; adventive lobe V-shaped, almost symmetric. Discussion. Trimorphoceras absolutum is a similar species, but possesses a more slender conch and a narrower umbilicus than T. molestum; these differences are most obvious in the growth stage above 40 mm conch diameter. Furthermore, the external lobe is narrower in T. molestum, and the ventrolateral saddle is more asymmetric. T. sphaeroidale (M'Coy, 1844) has a less stout conch shape and a wider umbilicus at comparable growth stages.
Obturgites n. gen.
Derivation of name. After Lat. obturgesco ¼ swelling, because of the rapid ontogenetic increase of the whorl width.
Type species. Obturgites polysarcus n. sp.
Genus definition. Muensteroceratinae with insignificant ontogenetic changes of the conch geometry; shape pachyconic or globular and involute or subinvolute with ontogenetic development towards a stouter adult conch by rapid increasing rates of the whorl width (Fig. 35) ; flanks converge strongly towards the rounded venter; aperture moderately high to high; umbilical wall often flattened, umbilical margin narrowly rounded or subangular. Ornament with extremely fine growth lines; without constrictions. Suture line with very narrow, parallel-sided or slightly pouched external lobe and low median saddle; ventrolateral saddle broadly rounded; adventive lobe V-shaped, asymmetric or symmetric.
Included species. polysarcus: Obturgites polysarcus n. sp.; Gourara, Algeria. oligosarcus: Obturgites oligosarcus n. sp.; Gourara, Algeria.
Separation of the new species. The two species of Obturgites from the Dalle Merocanites can easily be separated by their conch shape at 30-50 mm dm:
Obturgites polysarcus -conch thickly discoidal (ww/dm ¼ 0.75-0.80); Obturgites oligosarcus -conch thinly discoidal (ww/dm ¼ 0.60-0.75).
Discussion. Obturgites differs from Eurites mainly in the ontogenetic development of the conch, which in Eurites includes a temporary accelerated opening of the umbilicus in the middle growth stage, whereas the umbilicus in Obturgites shows an almost continuous and slow opening rate. Furthermore, Obturgites differs in the much stronger increasing rate of the whorl width in some ontogenetic stages. Species may be difficult to assign to either of the two genera when their ontogeny is not known. Obturgites polysarcus n. sp.
Figures 36, 37
Derivation of name. After Greek poly ¼ much and sarcus ¼ flesh, because of the voluminous body chamber.
Holotype. Specimen MB.C.18613.1, illustrated in Figure 36C .
Type locality and horizon. Sebkha de Timimoun, locality TIM-C7 (14.5 km west-southwest of Timimoun, Algeria); Ammonellipsites-Merocanites Assemblage. Material. A total of 25 specimens between 20 and 93 mm diameter are available. The largest specimen is paratype MB.C.18613.9; it is fully chambered at 93 mm dm, suggesting a total conch diameter with body chamber of approximately 170 mm.
Diagnosis. Obturgites with a thickly pachyconic conch between 2 and 10 mm dm, thereafter lateral compression towards a thickly discoidal conch at 15-20 mm dm and reversal to a thickly pachyconic adult conch; juvenile stage subinvolute, slight opening of the umbilicus in the adult stage; umbilical margin rounded or subangular; umbilical wall slightly flattened; aperture low or moderately high throughout ontogeny. Ornament with very fine growth lines; course concavo-convex with very shallow lateral sinus and deep ventral sinus, direction rectiradiate; small specimens with shell constrictions parallel to the growth lines, specimens larger than 30 mm dm without constrictions on shell and steinkern; very weak umbilical rim in the juvenile stages. Suture line with very narrow external lobe with slightly concave flanks and low median saddle; ventrolateral saddle broadly rounded; adventive lobe V-shaped, symmetric. Obturgites oligosarcus n. sp. Figures 35, 38, 39 Derivation of name. After Greek oligos ¼ less and sarcus ¼ flesh, because of the less voluminous body chamber.
Holotype. Specimen MB.C.18614.1, illustrated in Figure 38C .
Material. Ten specimens between 41 and 125 mm conch diameter are available. The largest of these is paratype MB.C.18614.5, it is still chambered at 125 mm dm, suggesting that the diameter with body chamber has been at least 220 mm.
Diagnosis. Obturgites with a thickly pachyconic conch between 2 and 10 mm dm, thereafter lateral compression towards a thinly pachyconic conch at 15-60 mm dm; juvenile stage subinvolute, slight closure of the umbilicus in the adult stage; umbilical margin rounded or subangular; umbilical wall slightly flattened; aperture low or moderately high throughout ontogeny. Shell almost smooth; no constrictions on shell and steinkern. Suture line with very narrow, slightly pouched external lobe and low median saddle; ventrolateral saddle broadly rounded and asymmetric; adventive lobe asymmetric with almost straight ventral flank and strongly curved dorsal flank. Table 41 . Suture line proportions (Fig. 39D) Type species. Muensteroceras tianshanicum Librovitch, 1927 (OD) .
Genus definition. Maxigoniatitidae with insignificant ontogenetic changes in the conch; shape pachyconic or discoidal, involute or subinvolute with an ontogenetic tendency for lateral compression of the conch and closure of the umbilicus (Fig. 40) ; flanks moderately strong converging towards the rounded venter; umbilical wall and umbilical margin rounded; aperture high in the adult stage. Ornament with very fine, biconvex rectiradiate growth lines with moderately ventrolateral projection and rather deep ventral sinus; sometimes with shell constrictions parallel to the growth lines. Suture line with very narrow, slightly pouched external lobe and very low or low median saddle; ventrolateral saddle broadly rounded and usually strikingly asymmetric; adventive lobe V-shaped, usually asymmetric with almost straight or concave ventral side and convex dorsal side. Derivation of name. After Al Dzhazair, the Arab name for Algeria.
Holotype. Specimen MB.C.18615.1, illustrated in Figure 41A .
Material. The species is the most common in the Dalle Merocanites and is represented by well-preserved material; a total of 98 specimens between 25 and 87 mm conch diameter were studied. The maximum diameter of the specimens with body chamber can be estimated to be within about 120 mm.
Diagnosis. Dzhaprakoceras with an involute conch throughout ontogeny, shape continuously transformed from thickly pachyconic at 2 mm dm to thinly discoidal at 60 mm dm; umbilical margin rounded in all growth stages; aperture moderately high in early growth stages and slightly increasing in the adult stage. Ornament with very fine biconvex growth lines, course biconvex with very low lateral sinus and deep ventral sinus, direction rectiradiate; shell and steinkern without constrictions. Suture line with very narrow, almost parallel-sided and slightly pouched external lobe and low median saddle; ventrolateral saddle strongly asymmetric and broadly rounded; adventive lobe V-shaped, usually strongly asymmetric with strongly convex dorsal flank. Discussion. Dzhaprakoceras dzhazairense belongs to the slender and involute species of the genus. It differs from the co-occurring Muensteroceras fabrei in the ww/dm ratio that decreases continuously in D. dzhazairense but shows an adult stabilization in M. fabrei. Furthermore, the aperture in D. dzhazairense becomes almost continuously higher, whereas it stagnates at 1.90-2.10 in adult conchs of M. fabrei. The external lobe of M. fabrei has almost parallel flanks. The type species of Dzhaprakoceras, D. tianshanicum (Librovitch, 1927) , has a similar conch like D. dzhazairense, but differs in the wider external lobe and the symmetric adventive lobe. According to the cross section illustrated by Popov (1968, fig. 15b ), the inner whorls are more widely umbilicate than in D. dzhazairense (uw/ dm ¼ 0.27 at 4.5 mm dm in D. tianshanicum and only 0.12-0.15 in D. dzhazairense).
D. chermnykhi Kusina, 1980 is similar to D. dzhazairense, but that species has an almost closed umbilicus (uw/ dm ¼ 0.06 at 43 mm dm) and a much wider external lobe. D. subtile Kusina, 1980 has a similar conch but possesses a wider external lobe and a symmetric adventive lobe. D. gracile Kusina, 1977 has a similar conch and Holotype. Specimen MB.C.18616.1, illustrated in Figure 43A .
Material. Fourteen moderately preserved specimens between 16 and 66 mm conch diameter are available for study.
Diagnosis. Merocanites with strongly applanate whorl cross section (ww/wh ¼ 0.62 at 65 mm dm); flattened and subparallel and separated from slightly flattened venter by a subangular ventrolateral edge; umbilical margin rounded. Shell surface almost smooth. Suture line with small Vshaped external lobe; three lobes present on the flanks, the outer two of these resemble each other in their strikingly asymmetric form with a steeper ventral flank and a prominently curved dorsal flank, they are separated by an inflated saddle.
Discussion. Many of the species of Merocanites require revision and are thus very difficult to compare with the new species. M. merocanites differs from M. applanatus, M. djaprakensis, M. ogivalis, and M. quadrilobus in the strongly asymmetric shape of the outer two lobes on the flank (adventive lobe and first lateral lobe).
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